International trade in services has become more important in recent years as advances in technology have permitted new means of providing services across borders. Services have emerged as crucial economic activities in India, more prominently over the last decade. Apart from providing the bulk of employment and income in India, the services sector also serves as a vital input for producing other goods and services. While a large part of India's services sector is untapped and rarely explored by the international market, a growing number of barriers have been impeding India's international market access in the services sector. In this article, we performed a gravity analysis of the linkages between India's services trade flow and its probable barriers. The estimated results show that a 1 per cent improvement in services trade facilitation measures would lead to a 2 per cent rise in services exports in India. The paper concludes that improved trade facilitation may help unlock unrealized services trade potential, and, therefore, more effective policy toward an improved services trade infrastructure would be needed to facilitate services exports from India.
I. Introduction
International trade in services has become more important in recent years as advances in technology have permitted new means of providing services across borders. While there is little doubt that services trade is an essential ingredient to economic growth, it is widely accepted that it can only make positive contributions if appropriately liberalized and implemented across countries (Copeland and Mattoo, 2008 ). An efficient services sector is crucial for the growth and competitiveness of individual firms as well as an economy. Francois and Hoekman (2010) commented in a seminal paper:
"There is increasing evidence that services liberalization is a major potential source of gains in economic performance, including productivity in manufacturing and the coordination of activities both between and within firms. The performance of service sectors, and thus services policies, may also be an important determinant of trade volumes, the distributional effects of trade, overall patterns of economic growth and development. " (p. 642) During the last two decades, India has turned from a rather closed economy into a nation strongly integrated into the world economy. The ratio of trade to India's GDP consistently rose over a 20-year period, from 15 per cent in 1990 to 55 per cent in 2010.
1 While in relation to goods, India has turned from an importer of commodities in 1990s to a net exporter of intermediate goods in the late 2000s, in relation to services, India has continued to retain her prime position as the world's largest exporter of information technology services. In important sectors, inward FDI (Foreign Direct Investment) has played a key role, both in the expansion of trade and the transfer of technology. In this changing period, services have emerged as crucial economic activities for developing countries like India. Not only providing the bulk of employment and income in India, the services sector also serves as a vital input for the production of other goods and services. The importance of services is, therefore, increasingly reflected in the global trade policy agenda -ranging from liberalization and promotional efforts to regulation at the national and international levels.
2 While a large part of India's services sector is untapped and rarely explored by the international market, a growing number of barriers have been impeding India's international market access in the services sector. 3 One precondition of the trade-led growth process is that trade liberalization has to be actively supported by trade facilitation in order to maximize the welfare gain. 4 Falling short 1 Here, trade counts both trade in goods and services; data was sourced from the World Development Indicators Online Database, The World Bank, Washington, D.C. 2 For an excellent literature review, see Francois and Hoekman (2010) . 3 Refer, for example, to Chanda (2006) . 4 Refer, for example, to Bhagwati (1987) .
of adequate trade facilitation would lead to suboptimal trade, or, in other words, the trade potential would remain unexploited. Removal of these barriers through liberalization, and complementary regulatory reforms can lead to both sectoral and economy-wide improvements in performance and generate pro-poor growth. Since a large part of India's GDP is services driven, it is, therefore, important for us to assess the barriers to India's services exports, as this information is needed at different stages of the trade policy-making process in India.
In view of the above, the objective of this study is to assess the barriers to trade in services in India. We attempt to achieve this objective through an augmented gravity model, which relates the level of trade between countries to their physical and economic characteristics. The rest part of the paper is arranged as follows. Section II presents an overview of India's services trade sector. A brief discussion on literature is then provided in Section III. Section IV presents data and methodology. Measuring services trade facilitation is discussed in Section V. The determinants of India's services exports and barriers, based on augmented three-stage gravity model estimates, are then discussed in Section VI. Finally, conclusions are provided in Section VII.
II. Services Trade in India: An Overview
India has witnessed a gradual structural shift towards the services sector in the past decades, with services comprising a growing share of GDP and employment. Today, the services sector in India represents an essential component of the competitive, knowledge-based economy, accounting for 57.2 per cent of GDP. 5 Trade in services in India has been growing rapidly since the beginning of the last decade, following significant domestic liberalization and access to a growing overseas market for services. India's services exports currently constitutes about 38 per cent of the country's total exports. Services exports not only grew more rapidly than the country's merchandise exports, but also increased at a much faster rate than the world average during the past decade and a half. Due to such rapid growth in services exports, India has succeeded in raising its penetration in global markets more rapidly for services than for goods. For example, India's exports of services in 2010 stood at over US$ 225 billion (Table 1) , of which the value of exports and imports were US$ 116 billion and US$ 109 billion, respectively. In 2010, India's share in world services trade was around 3 per cent, increasing from slightly above the 1 per cent witnessed at the beginning of the last decade. Therefore, the expansion of services trade in India in the last decade was phenomenal; both exports and imports in services increased much more quickly than that of world exports and imports (Table 1) . Today, services trade contributes over 12 per cent of India's GDP. It increased from a mere 3 per cent when India embraced the globalization jei Assessing Barriers to Trade in Services in India: An Empirical Investigation process at the beginning of the 1990s (Table 2 ). Faster export growth over imports in services has also led to a growing surplus in the trade balance, except for the year 1995~1996 (Table 2) .
Services exports from India have grown faster than imports in the last decade, thus widening the positive balance of trade. For example, computer and information technology services, which increased from US$ 4.73 billion in 2000 to US$ 56.70 billion in 2010, grew at a compound annual growth rate (CAGR) of 25.34 per cent between 2000 and 2010 (Table  3) . Today, this sector alone contributes to almost half of India's total services exports, which a decade ago contributed about 1/4th of total services exports. Excluding the recent global financial crisis years, the strong demand over the past few years in developed economies has placed India among the fastest growing information technology markets in the world. With an 11 per cent share in India's services exports, travel and transportation services come next. On the imports side, about 44 per cent of India's services imports in 2010 came from the transportation services sector (Table 4 ). India's imports of transportation services heavily outweigh its exports. Therefore, transportation, computer and information technology services are two prominent sectors in India's services trade. At the same time, finance and insurance are also rapidly emerging as key services imports in India. Finally, India's services trade has been attached to a big surplus in computer services (US$ 54 billion in 2010) and a high deficit in transportation services (US$ 23 billion in 2010).
What are the factors driving such a rapid rise in India's services exports? Besides the important role played by the World Trade Organization (WTO) as an institution in promoting services trade, international exchange is increasingly taking the form of trade in services tasks as opposed to trade in goods, as the production process is divided into different parts that are performed in different locations, such as in India.
6 Ghani and Kharas (2010) argued that India's 'services revolution' has been supported by deregulation of the services sectors. Telecommunication was substantially opened up to competition in the mid-1990s. Newer sectors, such as information technology (IT) and IT-enabled services (Business Process Outsourcing, Knowledge Process Outsourcing, and Business Transformation Services), are largely liberalized. Knowledge-based segments have been prominent among the fast growing services sectors, assisted by technological advances and a low-cost educated workforce with good English language capabilities. Noted in Mishra et al. (2011) , technology has changed the very nature of the production frontier of services and in particular service exports, which has resulted in a rapid increase in the service exports and a growing share of services in GDP growth in India. This study also shows that service exports' sophistication is positively related to growth. Logistics services efficiency is one of the key drivers for attaining such services sophistication. However, there is no empirical evidence for any of the income groups (or geographical regions) as to whether logistics services efficiency plays a catalytic role in improving the merchandise trade flow and fragmentation of production across borders. jei Vol.28 No.1, March 2013 , 108~143 Prabir De http://dx.doi.org/10.11130/jei.2013 Unfortunately, it is not so easy for an economy to raise its international competitiveness in services trade. Trade in services is distinguished from trade in merchandise by the intangible and "disembodied" nature of many transactions. Unlike physical goods, which must cross borders and thus are subject to customs procedures and tariffs, services often involve direct transactions between the consumer and producer and do not necessarily cross a border. This fact complicates measurement of both services flows and their corresponding impediments. The challenge is thus to remove barriers to services trade. However, the measurement of impediments to services trade is problematic.
7 Given severe data limitations, econometric studies on services trade and barriers are rare. A proper analysis of the barriers to India's services trade is essential to formulate appropriate trade policies in this sector. We make an attempt, despite tremendous data limitation, to assess barriers to India's services exports in the next few sections.
III. Literature Review on Services Trade Barriers
While the expanding importance of services in the economy has certainly been noticed, services trade does not figure prominently in research on economic growth and development. For example, growth theory accords no special role to services activities, with the exception of financial services (Marchetti and Ray, 2008) . Trade theories have paid much greater attention to goods trade for the simple reason that most services were non-tradable for a long time . However, with the improvement in information and communication technology (ICT), trade in services has become significantly easier in the last couple of decades. A number of theoretical models have come up, which basically use the traditional comparative cost theories of either Ricardo or Heckscher-Ohlin to prove that liberalization of trade in services is welfare-improving for both the source as well as the recipient countries. In this study, we use a theoretically consistent gravity model to assess the barriers to India's services exports.
The gravity model has been used extensively in empirical international trade since it was introduced by Tinbergen (1962) , a study that empirically showed that the trade between two countries was determined by their masses and distance between the two partners.
8 Over time, this model has been used extensively in explaining the effects of different policies and other determinants of trade flows with the help of key variables related to economic size and distance. Its popularity in empirics increased rapidly with the introduction of a "theoretical" 7 Refer to Konan and Maskus (2006) , Warren and Findlay (2000) and Hoekman (2000) , which provides excellent surveys of these measurement issues. See also Brown and Stern (2001) and Stern (2002) for discussion of measurement and modelling in services. 8 Drawing on an analogy from Newtonian physics, the gravity model was first introduced in economics by Tinbergen (1962) . Poyhonen (1963) and Linnemann (1966) were the next two studies which attempted to explain trade flows by augmenting the gravity model. Since then, thousands of studies and analyses on international trade were carried out based on an augmented gravity model.
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In contrast to the estimation approach to the analysis of trade costs, Jacks, Meissner, and Novy (2008) demonstrated that there is a simple analytical solution to the gravity model of Anderson and van Wincoop (2003) , which allows for bilateral trade costs to be determined computationally instead of estimated. The solution to their "gravity redux" rests on the assumption that a country's total exports are inversely related to its trade barriers with other countries, which in turn is reflected in the amount of that country's trade within its own national boundaries, or economic activity. The equilibrium solution of their model yields a remarkably lean specification of the gravity model that can be solved directly for trade costs as a function of observable exports and income variables, and is suitable for direct calculation. More specifically, Jacks, Meissner, and Novy (2008) showed that an "iceberg" measure of bilateral trade costs (τ ij ) can be derived as the geometric average of the ratio of bilateral trade flows and the product of the countries' intra-national trade, defined as the share of tradable goods in national income net of total exports.
The gravity model literature on empirical international trade now covers a wide spectrum of trade flows and trade barriers. Nevertheless, most of it has focused on "policy" barriers, such as tariffs and non-tariff barriers, regional integration agreements, currency unions, the GATT/ WTO, time delays at export/import and trade facilitation, governance, corruption, and contract enforcement. On the other hand, very few have dealt with "non-policy" barriers, with the exception of Moreira et al. (2008) ; Francois, et al. (2009), Nordas and Piermartini (2004) . To a large extent, "Gravity" has become the workhorse of empirical international trade.
The existing literature on the application of the gravity model to services trade is quite limited. The results of these studies vary greatly and are often contradictory. Some early papers on the subject were from Francois (1999) , with the methodology further developed in Francois et al. (2003) . Francois (1999) fit a gravity model to bilateral services trade for the United States and its major trading partners. The differences between actual and predicted imports were taken to be indicative of trade barriers. In another paper, Francois (2001) modeled the demand for imports of services as a function of the recipient country's GDP per capita and population, where the data on services trade flows are taken from the Global Trade Analysis Project (GTAP) database.
Grunfeld and Moxnes (2003) applied a gravity model to the bilateral export of services and FDI flow using data from the Organization for Economic Cooperation and Development (OECD, 2003) . Regressors include the level of GDP and GDP per capita in the importing and exporting countries, the distance between them, a dummy variable if they are both members of a regional trade area (RTA), a measure of corruption in the importing country, and a trade restrictiveness index to measure the barriers to services trade in the importing country. The results suggest that the standard gravity model effects found in studies on trade in goods apply to services as well. Trade in services between two countries is positively related to their size and negatively related to the distance between them and barriers to services. They found that the presence of RTA is not significant in the case of services. Kimura and Lee (2006) applied the gravity framework to services trade with the aim of comparing the results to the estimates for trade in goods. As in Grunfeld and Moxnes (2003), they used OECD statistics on trade in services. Kimura and Lee (2006) estimated their gravity equation using a mixture of OLS and time-fixed effects. The major difference they found is that distance between countries is more important in services trade than goods trade. They suggest that there are higher transport costs for services but fail to provide any reason why this may be the case. Common language between the importer and the exporter is not found to be significant. This last result differs from Park (2002) , who using data from GTAP, finds language to positively influence trade in several service sectors. Kimura and Lee (2006) found that RTA membership is positively correlated with trade, which contradicts the findings of Grunfeld and Moxnes (2003) . The authors argue that while many RTAs do not explicitly cover trade in services, their presence may indirectly facilitate the process. Lejour and de Paiva Verheijden (2004 ) also compared gravity model estimates for trade in goods and services, examining intra-regional trade in Canada and the European Union (EU) employing the OECD services trade statistics used in the above studies and data from the official Canadian statistical agency. Unlike Kimura and Lee (2006) , distance was found to be less important in Lejour and de Paiva Verheijden (2004) for services compared to goods.
The opposing nature of the results regarding the importance of distance in services trade is reflected elsewhere in the literature. Portes and Rey (2005) examined international equity flows and found distance to be negative and significant, which they note is counter-intuitive given the weightlessness of the commodity. Overlaps in time zones were also included, with the reasoning that countries with similar opening hours should trade more. This variable was positive and significant. They argued that distance proxies for informational frictions that restrict international equity flows. Park (2002) also found distance to be negative and statistically significant across all service sectors examined. Tharakan et al. (2005) found distance to be insignificant in comparing Indian software exports to overall goods trade flows.
Finally, trade liberalization is primarily limited to tariff reduction on commodities. The literature shows that little attention has been paid to the significant gains from a reduction in trade costs by the elimination of regulatory costs and time delays and the improvement of services infrastructure, among others things, in India. Thus, this study makes an attempt to understand the barriers to services exports in India.
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IV. The Three-Stage Gravity Model and Data
Trade costs matter but are difficult to measure (Anderson and van Wincoop, 2004) . Any attempt to measure trade costs needs consistent observable data, which in many cases are not available. To overcome this limitation, Anderson and van Wincoop (2003) derived a theoretically consistent gravity model to infer unobservable trade costs directly from observable trade flows. In this study, we consider a world of N countries and a continuum of differentiated services. We assume that countries specialize in a range of services and that consumers have constant elasticity of substitution (CES) preferences.
10 Also, we assume the existence of the simplifying assumptions of a one-sector economy with consumers holding constant elasticity of substitution preferences, and common elasticity among all homogenous goods. The gravity model for using panel data of exports from economy i to economy j (X ij ) takes the following shape:
where Y i and Y j are the income levels of countries i and j, Y w is total world income, and σ > 1 is the elasticity of substitution. The trade cost factor, t ij ≥ 1, is defined as the gross bilateral cost of importing services so that if p i is the supply price of a service produced in country i, then p ij = t ij p i is the price faced by consumers in country j. ∏ i and P j are country i's outward and country j's inward multilateral resistance terms, respectively. These capture each country's average international trade barriers. An important insight of the model is that bilateral services trade flows, X ij , depend on the bilateral trade barrier t ij relative to average international trade barriers. Taking the natural log of equation (1) and applying it to sector k, we obtain (2) where Y i k is the output of economy i in sector k, Y j k is the output of economy j in sector k, Y k w is aggregate (world) output in sector k, σ k is elasticity of substitution in sector k (intra-sectoral elasticity of substitution between varieties), t ij k is trade costs facing exports from economy i to economy j in sector k, and e k ij is the random error term, satisfying the usual assumptions. 10 We assume all services are differentiated by place of origin and each country specializes in the production of only one service. Therefore, supply of each service is fixed (n = 1), but it allows preferences to vary across countries subject to the constraint of market clearing (CES). 
Here, equation (3) presents an inward resistance term which shows country j's imports from country i depend on trade costs across all suppliers. An outward resistance term in equation (4), by contrast, captures the dependence of exports from i to j on trade costs across all importers.
11 Before implementing this model in an empirical setting, we need to specify bilateral trade costs t ij in terms of observable variables. We assume from equation (2) that t ij captures several trade costs components and other border effects. We therefore introduce bilateral trade cost components 12 , namely, tc k ij . Assuming a monopolistically competitive market, the term (1-σ) should be negatively related to the volume of trade. Additional factors are captured using a set of bilateral (economy-pair) fixed effects (α ij ).
Substituting (5) with (2) and including sector fixed effects in addition to economy-pair fixed effects gives our baseline estimating equation:
where D ij is the bilateral distance between countries i and j, γ is the set of exogenous variables, and e is the random error term.
Therefore, trade is a product of the scale and structure of partner economies, their geographic, political, and institutional proximities; openness of their economies to trade; and trade barriers. In our particular case, the final estimated equation, modifying equation (6) suitably, takes the following shape.
11 The usual caveat is that these so-called multilateral resistance terms (MRTs) are not always directly observable. Several alternative ways of proxying for MRTs are possible. For further details, refer to WTO (2012) 12 In literature, this term is also referred to as trade barriers. where GDP is the gross domestic product, taken at current US Dollar, B is the set of services trade barrier variables, C is the set of control variables, and Z is the set of binary variables. To control for country-level heterogeneity, we introduce country dummies in equation (7). The dummies are as follows: ADJ is a binary variable to identify a pair of countries that are geographically adjacent, contiguous, or share a border (=1 if they are adjacent, 0 otherwise), LAN is a binary variable to capture language similarity between a pair of countries (=1 if they have language similarity, 0 otherwise), RTA is a binary variable which represents if a pair of countries have any regional trading arrangement in the form of the PTA/FTA, and LLD is a landlocked dummy (=1 if country is landlocked, 0 otherwise).
We use the gravity model in equation (7) to analyze the trade flows, and the coefficients thus obtained are then used to assess services trade barriers under various scenarios. The augmented gravity model is estimated using a panel dataset for the years, 2000~2006. The data for the gravity model are collected from several secondary sources and taken in bilateral pairs.
The primary source of services trade data used in this analysis is Statistics on International Trade in Services, assembled by the OECD (2003) . This covers imports and exports of services between 27 OECD countries and up to 55 non-OECD partner countries. The collection of the data is based on the Manual on Statistics of International Trade in Services guidelines, which extend the International Monetary Fund (IMF) balance of payments methodology to account more fully for service transactions.
Our methodological approach imposes the assumption that the error terms are normally distributed. However, this assumption is often violated in large datasets where the error term is heteroskedastic. We thus use robust standard errors without specifying a cluster group in all of the regressions.
V. Robustness
These relationships cannot be interpreted as causal until we rule out the possibility of endogeneity in equation (7). To address this problem, we use a dynamic Hausman-Taylor estimation to analyze changes across countries and over time.
Recognizing the nature of trading flows between countries as relationships that develop and change over time has resulted in an increasing use of panel data approaches in the estimation of gravity models. Such a method is chosen in this study. The use of different panel data methods, such as random, fixed effects, or Hausman-Taylor estimators, allows for various assumptions regarding trade flows to be analyzed and tested. In particular, in a panel data analysis of gravity models, possible heterogeneity and endogeneity issues can be examined by isolating country pair effects (factors that influence trade between two countries). As Egger and Nelson (2006) showed, this allows the analysis of what they describe as between-country pair effects (the cross sectional element) and within-country pair effects (the time series element). Equation (7) has been estimated using the Hausman-Taylor model (HTM) with the dependent variable of services exports between India and its partner countries. A cross-section model does not explain the variance in bilateral trade flows when we have a time-specific impact on trade flows. Since there are significant and systematic variations of export patterns across trade partners, a satisfactory model of bilateral exports should explain substantial heterogeneity of exports at the country level. We, therefore, use panel data since it can better explain the relevant relationships between trade flows and trade barriers over time when we have both time-variant and time-invariant exogenous variables. We use individual country effects interchangeably in the model.
The HTM fits panel-data random-effects models in which some of the covariates are correlated with an unobserved individual-level random effect. The estimators, originally proposed by Hausman and Taylor (1981) and Amemiya and MaCurdy (1986) , are based on instrumental variables. Although the estimators implemented in HTM use the method of instrumental variables, each command is designed for different problems. The HTM estimators that are implemented assume that some of the explanatory variables are correlated with the individual-level random effects, u [i] , but that none of the explanatory variables are correlated with the idiosyncratic error e [i, t] .
It is also worth noting that the fixed effects approach does not allow for estimating coefficients on time invariant variables, such as distance or common language dummies, though the consistent estimation of such effects is equally important in many situations. Cheng and Wall (2005) simply suggest estimating the regression of the (estimated) individual effects on individual-specific variables by the OLS, though this approach clearly ignores the potential correlation between individual specific variables and (unobserved) individual effects such that the resulting estimates are likely to be severely biased. In order to properly address this issue, we need to employ the HTM estimation technique. Most recent empirical studies also emphasize the importance of explicitly allowing for the presence of time-specific effects in order to capture business cycle effects.
According to Cheng and Wall (2005) , the OLS suffers from heterogeneity bias in the gravity model context. Trade between any pair of countries is likely to be influenced by certain country-specific unobserved information (country effects). However, these country effects appear to be correlated with explanatory variables, thus making the OLS a biased estimator. The explanatory variables are considered to be endogenous as they are correlated with the error term. To overcome these shortcomings, according to Egger (2002 Egger ( , 2005 , the HTM is the most appropriate estimator for trade in goods and services. The HTM employs an instrumental variable approach that uses information solely from within the dataset to eliminate the correlation between explanatory variables and the unobserved individual effects that undermine the appropriateness of the random effects model in the gravity model context. The HTM is jei Assessing Barriers to Trade in Services in India: An Empirical Investigation increasingly applied in gravity models of trade in goods and services. 13 This also resolves the endogeneity problem.
VI. Measuring Services Trade Facilitation
Barriers to trade interfere with the ability of firms from one country to compete with firms from another (Deardorff and Stern, 2008) . Deardorff (2001) argued that international trade patterns depend more on unobservable trade transaction costs than on factor endowments and technology. The underlying assumption of the majority of the models is that trade barriers affect transaction costs in both trade and production. In a developing country context, services trade restrictiveness is important, and in some literature it has been termed as a barrier similar to tariffs on goods.
14 However, supply-side bottlenecks (e.g. trade barriers) are equally important, the removal of which would lead to increased services trade. We, in this study, construct an index which captures some important trade facilitation elements that influence the services trade flows between countries.
A country may have a rich network of telecommunication services but a banking infrastructure that is undeveloped, for example. Therefore, the statistical technique of principal component analysis (PCA) becomes handy in constructing a unique single index that captures the variance or information contained in different variables capturing different aspects of infrastructure. We follow equation (8) to build the Services Trade Facilitation Index (STFI).
where STFI it is the services trade facilitation index of the i-th country in t-th time, W jt is the weight of the j-th aspect of services trade facilitation indicator in t-th time, and X jit is the value of the j-th aspect of the services trade facilitation indicator for the i-th country in t-th time point. The PCA finds linear combinations of the original variables to construct the principal components or factors with a variance greater than any single original variable.
Here, the Services Trade Facilitation Index (STFI) is comprised of five indicators, viz. (i) internet users (per 100 people) (tnt_usr) (ii) international internet bandwidth (bits per person) (int_bw), (iii) electric power consumption (kWh per capita) (pce), (iv) air transport passengers carried (per 100 people) (air_p), and (v) fixed line and mobile phone subscribers (per 100 people) (tel). Each of the five services trade facilitation indicators is normalized for the size of the economy so that it is not affected by the scale. Table 5 and Appendix 1 provides the corresponding PCA weights. The following observations are worth noting. First, among India's 33 services trade partners, developed and developing economies occupy the top and bottom positions in STFI, respectively. Their relative ranks over time did not change much barring a few countries such as Belgium, Ireland, and Japan. 15 This fact directly suggests that there has not been any major change in services trade facilitation among India's major services trade partners. However, this is not to deny that there was a slight change Second, performance in services trade facilitation varies across countries (Table 6 ). For example, the Netherlands in Internet users, Denmark in Internet bandwidth, Norway in electric power consumption, Ireland in air passengers, and Luxembourg in telephone ranked first in 2006. India's global rank has remained static over time, thus suggesting ample scope for improvement.
Third, access to Internet, telephone, and electricity are three important factors that influence the indexation compared to other indicators over time (see Appendix 1). While country performance in Internet users or telephone are relatively balanced relative to other indicators, the same in Internet bandwidth, electric power consumption or air passengers are skewed towards the top 11-12 countries. 18 Therefore, the foregoing analysis, which presents services trade facilitation indicators and global ranks of countries, clearly indicates that performance is mixed and varied across countries. In general, countries are characterized by a lack of infrastructure relating to services trade. Services trade facilitation indicators focus on both the policy and market structure, where the private sector is the main service provider. The assessment of the services barriers through 15 Rank correlation remained static (0.98) over time from 2000 to 2006, and significant at a 1 per cent level. 16 The rank correlation coefficient was 0.94. 17 This, however, does not indicate any causal relation, nor its direction of movement. 18 The number of countries above median was 17 in Internet users, 12 in Internet bandwidth, 12 in electric power consumption, 11 countries in air passengers, and 21 in Telephone.
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The quality and performance of the services trade sectors differ markedly across countries, and more prominently between developed and developing countries. These variations stem from differences in the quality and cost of infrastructure services as well as differences in policies, procedures, and institutions. Surely, they have a significant effect on trade competitiveness and market access.
VII. Do Barriers Matter for Services Exports?
While there is strong anecdotal evidence that the lack of adequate trade infrastructures might have altered trade potential due to a rise in trade costs, we try to assess the effect of trade facilitation/trade costs elements on bilateral trade with the help of an augmented gravity model. This study uses an augmented gravity model (Anderson and van Wincoop type) and then determines important trade remedies. 19 The ordinary least squares ( Under what conditions will OLS estimates of the gravity model be statistically significant? 20 To have OLS estimates become consistent, unbiased, and efficient within the class of linear models, basic econometric theory lays down the following three necessary and sufficient conditions: first, the errors (e ij ) must have zero means and be uncorrelated with each of the explanatory variables (the orthogonality assumption); second, the errors (e ij ) must be independently drawn from a normal distribution with a given (fixed) variance (the homoskedasticity assumption); and third, none of the explanatory variables is a linear combination of other explanatory variables (the full rank assumption). To test the aforementioned three properties, we therefore carry out the following basic diagnostics: (i) statutory hypothesis tests (F-test) are carried out on the parameter estimates; (ii) a Ramsey test is done to check model specification; (iii) normality of residuals is tracked through a Kernel density plot; (iv) all estimates are checked for heteroscedasticity through Cameron and Trivedi's decomposition of IM-test; (v) , and at the same time there are some variables (for example, export) that are not highly correlated with independent variables. The initial augmented gravity results are presented in Table 7 . The following observations are worth noting.
First, specification 1 in Table 7 contains the initial set of models fitted, before any of the trade facilitation or logistics indicators or additional variables are included. Specification 1 contains regressions of bilateral trade on GDP in the exporting and importing countries, while specification 2 shows the simple gravity model with distance. Specifications 3 and 4 represent augmented gravity models with market size (GDP) and consumption power (GDP per capita), along with dummies which might influence trade flows between countries. Specifications 5~12 in Table 7 include, one at a time, the set of services trade facilitation indicators. Distance, language, and landlocked dummies, and the GDPs of exporting and importing countries are statistically significant and have the correct sign in all the specifications in Table 7 . The dummy variable representing regional trade agreements (RTAs), including bilateral FTAs, is not significant but has appeared with correct (positive) signs, except in model 8. Among the services trade facilitation indicators, we found the partner country's (i) air transportation infrastructure, (ii) information and technology quality, (iii) regulatory quality, and (iv) overall competitiveness are statistically significant. The rest of variables are not statistically significant and show no statistical relation with services trade flows. Therefore, it can be said that most of the services trade facilitation indicators have a significant effect on bilateral trade between India and her partner countries in the expected direction.
Second, most of the specifications in Table 7 explain over 50 per cent of the variability in bilateral trade, thereby showing a considerably good fit. However, some of the specifications in Table 7 slightly suffer from omitted variable bias, such as specifications 1 to 4. Hence, we can conclude that India's services trade is very much contingent upon trade facilitation.
We now select the set of those services trade facilitation indicators shown to be significantly related to bilateral trade in Table 7 in the remaining gravity analysis. Table 8 includes these critical services trade facilitation and logistics indicators, along with the standard variables described earlier. Based on the finding by de Groot et al. (2004) and motivated by Rodrik et al. (2002) that institutional quality is important in explaining bilateral services trade flows, the Control of Corruption is added to the model to represent institutional quality for both the exporting and the importing country (Table 8 ). The STFI better represents the functional relation between bilateral exports and aforementioned explanatory variables. A three-stage augmented gravity estimation is then selected for the remaining part of the analysis.
Here, the STFI (through regressions) for Indian exports is estimated in three stages. The first stage involves fitting a simple gravity model that includes most of the standard variables in Table 8 . The second stage attempts to explain the residuals of the first-stage regression using services trade facilitation indicators, which represent components of trade costs, such as services trade infrastructure and distance (a surrogate for a trade barrier). The second-stage regression derives the optimal coefficients (weights) for these variables to best explain the residuals from the first stage. If the components of these variables are important determinants of bilateral trade, this second-stage regression would be expected to have a statistically significant explanatory power. The third stage uses the coefficients derived in the second stage to create a single STFI in an augmented gravity model. If this single index performs reasonably well in explaining bilateral trade flows, it can then be argued that the index systematically captures the various components of total trade cost. To find out the relative robustness, we also use a constructed STFI based on principal component analysis in Section VI. Table 8 shows the results of these three stages. The second-stage adjusted R 2 is 0.418, clearly highly significant. The third stage (I) augmented gravity model using the single STFI together with the first-stage variables explains 55 per cent of the variability in bilateral trade. The results were also improved in the third stage (I). Therefore, the single STFI successfully replaces several separate services trade facilitation indicators.
The gravity model with the STFI can be used to evaluate the effectiveness of initiatives to improve services logistics and to help guide the allocation of resources to and deployment of such initiatives. For example, India has to reduce trade transaction costs by removing barriers to services trade. Countries can tackle transaction costs through improved services trade infrastructures, which are responsible for faster movement of services across the countries, and good institutional quality.
However, the aforementioned analysis may suffer from endogeneity. As discussed before, we use the HTM. The estimated results for total services exports are presented in Table 9 . Estimated coefficients in the HTM appear with correct signs. The size of importing countries' incomes strongly determines exports of services from India. Apparently, a 1 per cent rise in the importing country's market size (income) would lead to a 3 to 4 per cent rise in India's export of services (Table 9 ).
The stock of India's services trade facilitation positively affects India's services exports. It is not surprising to note that India suffers tremendously from poor quality of services trade infrastructure. The estimated results show that a 1 per cent improvement in services trade facilitation measures would lead to 2 per cent rise in services exports in India. At the same time, India's partner countries' services trade infrastructures are relatively insignificant, so an exporting country's services trade infrastructure is more important than that of the importing country. Bilateral distance has a strong negative influence on services export. The shorter the distance between each pair of partners, the higher the services export. Finally, drawing from past literature, a comprehensive measure of trade costs is derived from a theory-founded gravity model of international trade. This section calculates the need for improved services trade facilitation. The analysis reveals that better services trade facilitation in exporting countries would help increase India's services trade.
The HTMs are a relatively better fit (Wald χ 2 statistically significant at the 1 per cent level). However, the good fit in the HTM tells us that services trade barriers influence the services exports, of which distance between India's services trade partners is the most important. This indirectly also suggests a strong presence of unobserved trade costs that are negatively affecting India's services exports.
VIII. Conclusions and Policy Implications
In this study, we have performed an empirical analysis of the linkages between India's services trade flow and the barriers it faces. The results of the analysis show that the linkages between services exports and services trade barriers are multiple and complex. The study indicates that the income of the partner country (importing country) is crucial for services exports from India. The findings of this paper suggest that improved services trade facilitation helps unlock unrealized trade potential; more effective policy approaches toward improved trade infrastructure are, therefore, needed to facilitate services exports from India. The results make it abundantly clear that services trade facilitation reform is a key factor affecting services exports from India. Intuitively, it can be said that India can expand its services exports by signing MRAs on professional qualification with partner countries, particularly with developed countries where India's services export market is largely concentrated. India may also ask its trading partners (or region) to relax barriers on services exports, such as stringent visa regulations for services professionals in the IT sector, aviation tax on air services, foreign ownership caps, restrictions on types of commercial presence, discriminatory registration requirements and licensing procedures, nationality and residency requirements, economic needs tests, and discriminatory treatment advantaging domestic companies over foreign ones, to mention a few. Prolonged barriers on services exports lead to India having a large trade imbalance, as happened with China.
Two sectors are very important for India: software and information technology (in exports) and transportation services (in imports). Recreating favourable domestic policies that are responsible for services trade facilitation and reforming domestic regulations in trade and infrastructure sectors in tandem need the utmost attention. Domestic regulations behave like pseudo tariffs in services, such as restrictions on the inter-state movement of goods and services (in case of transportation services) and lack in proper competition policy (in the case of software and information technology services). Strong and unfriendly regulations are highly jei Assessing Barriers to Trade in Services in India: An Empirical Investigation detrimental to the expansion or diversification of services trade. Therefore, we need to intensify reforms in domestic regulations.
This analysis also calls for a sectoral analysis in order to understand the intensity of trade barriers, particularly for services sectors which serve as vital inputs for producing other goods and services, and are crucial for the overall growth of the Indian economy. More research is also needed on the interaction between services trade policies and regulation.
This study is not without limitations, and a number of issues require further consideration. First, future studies are needed to understand the relationship between disaggregated services trade facilitation indicators and services trade flows. Second, an analysis of the causality between services exports and services trade barriers, such as the STFI, would also be worth presenting. Third, the analysis presented in this paper may need to be verified with new STF indicators from alternative sources. Fourth, one should make an attempt to estimate tariff equivalents of the STFI. Fifth, a more sophisticated dynamic analysis could be attempted to verify the findings of this paper. 
